1. Introduction {#sec0005}
===============

Arteriovenous malformations (AVMs) are developmental errors where the normal vascular pattern is substituted by abnormal direct connections between arteries or arterioles and veins or venules which create abnormal bypasses. They appear as clusters of dilated arteries or arterioles that drain into a nidus connected to a net of vein(s) \[[@bib0005]\].

Extra-cranial AVMs are rarely found in clinical practice; they may exist in any part of the body, with head and neck being the most common sites of the extra-cranial AVMs, followed by lungs, limbs, and gluteal area which is less affected \[[@bib0010]\]. AVMs that present at birth are usually asymptomatic for several years and may be misdiagnosed up until they rapidly grow larger. This increase in size causes the lesion to become symptomatic and have complications that might be life threatening \[[@bib0010]\]. Gluteal AVMs are rare and commonly present after puberty.

This paper reports a rare case of a huge and complicated gluteal AVM, measuring (15\*15\*2 cm) in an eight-year-old girl which was found at birth but misdiagnosed as a naevus. It remained small until later in life when it unexpectedly grew rapidly without known stimulating factors. Then it progressed to necrosis, ulceration, and bleeding. This work is reported in line with SCARE criteria which helped to improve the transparency and quality of this case report \[[@bib0015]\].

2. Case report {#sec0010}
==============

An eight-year-old girl presented to the clinic suffering from tenderness and bleeding from a vast necrotic sacro-gluteal mass. She had small pigmentation at this region since birth but it was asymptomatic and diagnosed as a naevus. However, at the age of eight years, the lesion aggressively progressed and became painful and haemorrhagic. No family history was significant. The patient went to a dermatologist who prescribed local steroids without any benefits. The lesion continued to become larger and more painful. No signs of puberty were present at time of presentation and no trauma other than sitting for long periods during school was reported.

Currently, the lesion became around 12 cm at the longer diameter and 10 at the shorter one with irregular episodes of mild bleeding which prevented the patient from her normal life. Current physical examination found a murmur on auscultation over the mass and Doppler ultrasonography showed a fast and high-flow lesion which speculated to be AVM. Magnetic resonance imaging (MRI) showed non-capsulated superficial soft tissue mass in the sacro-gluteal region. The mass was large and measured approximately (12\*10\*4) cm. It consisted primarily within the skin and subcutaneous fat in the retro sacro-gluteal region and encased the coccyx. There was no extension to the pelvis or to the spinal canal. The mass was heterogeneous in signal intensity with numerous dark flow voids. Contrast enhanced images showed multiple enhancing abnormal blood vessels. It was consistent with an arteriovenous malformation (AVM). Otherwise, the pelvic structures were within normal limits ([Fig. 1](#fig0005){ref-type="fig"}). Brain MRI was normal, and no medications were used to treat the lesion.Fig. 1The first MRI of the lesion.Fig. 1

The patient had financial difficulties and the surgery and embolization was postponed for another six months. During the six months, the lesion grew rapidly and became necrotic with occasionally heavy haemorrhage. Haemoglobin (Hb) reached as low as (5 g/dl) and the mass reached (15\*15\*2 cm) in size ([Fig. 2](#fig0010){ref-type="fig"}). No sign of puberty was noticed during this period. When was possible, AVM embolization before surgery was indicated. Under general anaesthesia, the right common femoral artery was accessed, 4 French sheath was inserted against flow, and selective digital subtraction angiography (DSA) of infrarenal aorta the right and the left iliac artery was conducted. Huge AVM was noticed in the pelvis originating simultaneously from the right, and left internal iliac arteries and median (middle) sacral artery. Selective embolization was conducted by injecting polyvinyl alcohol (PVA) particles ([Fig. 3](#fig0015){ref-type="fig"}). After 24 h excisional surgery was performed through an elliptical incision and the lesion was removed successfully with no complication ([Fig. 4](#fig0020){ref-type="fig"}).Fig. 2The sacro-gluteal mass at its largest size measuring 15\*15\*2 cm.Fig. 2Fig. 3First DSA showing the right internal iliac artery (above) pre-embolisation (on the left) and post-embolisation (on the right), left internal iliac artery pre-embolisation (middle two photos, median (middle) sacral artery pre-embolisation (lower left), and left internal iliac artery with median (middle) sacral artery post-embolisation (lower right).Fig. 3Fig. 4The AVM lesion after the embolization and surgery during the healing process.Fig. 4

Pathology showed scattered arteries and veins with variable walls' thickness with channels connecting them without capillary beds and only small quantities of normal tissue were observed in the lesion. Anti-biotic therapy and daily compressive dressing at plastic and reconstructive surgery department were performed. Day 10 after surgery, mild bleeding recurrence was noticed during the dressing and was managed by simple suturing. Post-operative MRI was conducted and showed a remnant of small nidus ([Fig. 5](#fig0025){ref-type="fig"}) which was managed again by repeating selective embolization under general anaesthesia of the collateral artery of the left internal iliac artery and the median (middle) sacral artery was completely bolted ([Fig. 6](#fig0030){ref-type="fig"}). No bleeding was noticed during the following dressing and the lesion was left to heal by second intention as counseling from the plastic and reconstructive surgery department saw this more adequate for this case ([Fig. 7](#fig0035){ref-type="fig"}). Five- and ten-month follow-up showed no evidence of recurrence of the AVM, and the child resumed her normal life and went back to school. She was happy, playful, and back to her normal weight and her quality of life has improved.Fig. 5Post-operative MRI showing the remnant small nidus of the lesion.Fig. 5Fig. 6The Post-operative DSA which shows remnant branches of the left internal iliac artery (above two photos) and a nidus of median (middle) sacral artery (lower left) that had been embolised de novo (lower right).Fig. 6Fig. 7Final image of the lesion.Fig. 7

3. Discussion {#sec0015}
=============

Congenital Vascular Malformation (CVM) terminology is used to describe malformed vessels resulting from the arrested development during various stages of embryogenesis. According to Hamburg classification, AVMs represent one of the five classes of CVM \[[@bib0020]\] and according to ISSVA classification, AVMs are categorized as fast-flow lesions \[[@bib0025]\]. A systemic review of literature found that the incidence of cerebral AVMs, the commonest presentation of AVM, ranged from 1.12 to 1.42 cases per 100,000 every year with haemorrhage being the most common presentation \[[@bib0030]\]. The pathophysiology of AVMs is still unclear and might have a genetic basis \[[@bib0010],[@bib0035],[@bib0040]\]. AVMs do not usually become apparent until the first or second decade of life \[[@bib0045]\] and can dangerously grow rapidly \[[@bib0010],[@bib0040]\]. Symptoms vary depending on the size and place of the lesion as they can be asymptomatic but can become lethal when complicated.

Trauma, hormonal changes during puberty and pregnancy, biopsy and inappropriate treatments are considered as stimulation factors for the progression of AVMs \[[@bib0010],[@bib0040],[@bib0050]\]. Diagnosis can be misleading and challenging; Doppler ultrasonography can demonstrate shunts with high-flow lesion while MRI can confirm the diagnosis. The gold standard imaging modality is DSA which is also indicated with intent-to-treat by embolization or resection \[[@bib0055],[@bib0060]\].

Treatment options include embolization, surgical resection or a combination and currently there is no pharmacologic treatment. Pre-operative embolization is needed in large lesions in order to reduce blood loss. Excisional surgery should be implemented from 24 to 72 h after embolization before recanalization and angiogenesis take place, mainly when (PVA) particles are used like our case \[[@bib0010]\], so that the efficacy and outcomes of the embolization are maximized.

In conclusion, any cutaneous pigmentation should be evaluated carefully in order to have a correct diagnosis to distinguish between a benign lesion and congenital vascular malformation (CVM). In case of CVM, earlier treatment leads to better results and can help preventing such a trauma and low quality of life for a child in such a young age and financial hurdles should be overcome as this is a priority for the child. This is the largest reported sacro-gluteal AVM reported in the Middle East, and considered one of the largest AVMs worldwide, presenting at unusual site at a young child. Repeated emboization before and after surgery was efficient to excise this large AVM.
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